Prolonged somatostatin pretreatment desensitizes somatostatin's inhibition of receptor-mediated release of adrenocorticotropin hormone and sensitizes adenylate cyclase.
Addition of somatostatin-14 (SRIF) inhibits corticotropin releasing factor (CRF) and forskolin-stimulated cyclic AMP formation and ACTH release from tumor cells of the mouse anterior pituitary (AtT-20/D16-16). After long-term pretreatment of these cells with SRIF, the ability of SRIF to inhibit CRF and forskolin-stimulated cyclic AMP accumulation or ACTH secretion is markedly reduced. SRIF pretreatment also increases the formation of cyclic AMP in response to forskolin. This increase is delayed in onset, slow to recover, and blocked by the protein synthesis inhibitor, cycloheximide. SRIF pretreatment did not affect basal cyclic AMP and cyclic GMP levels or phosphodiesterase activity. It is proposed that prolonged treatment of AtT-20 cells with SRIF desensitizes SRIF receptors and induces a compensatory sensitization of adenylate cyclase through a process requiring protein synthesis.